SMI completes award for antimonide-based HBTs  by unknown
Technology: Microelectronics
Two recent papers provide
some insight into how magnet-
ic field sensors are being devel-
oped to meet the needs of
today’s and tomorrow’s sys-
tems. In the first place, Hall sen-
sors are a relatively low profile
component market. Shipped in
their millions, they are at the
heart of a wide range of prod-
ucts from computer hard drives
to spacecraft. Despite their
maturity, there is still room for
further refinement.Arrays of
sensors are needed for some
applications,while critical meas-
urements require single sensors
built from more sophisticated
material structures.
Hall sensors have been around
for many years. Individual sensor
elements can be purchased from
many different suppliers,but
there is an outstanding need for
array sensors in applications like
position and rotation detection.
Today, the solution is to create
arrays from single sensors using
surface mounted or chip-on-
board technology and this is ade-
quate for some tasks.However,
smaller size and higher position
accuracy can only be realized by
integrated arrays.
The first array chips were devel-
oped some years ago,but only to
a level that demonstrates the
principal function. In the new
work,chips have been designed
in SOI technology to provide
high sensitivity, low noise and a
wide temperature range.
New work with considerable
promise in this respect can be
found in one of the selected
papers from the 5th European
Magnetic Sensors & Actuators
Conference - EMSA 2004,Cardiff,
UK.Entitled “Setup and capabili-
ty of CMOS Hall sensor arrays”
it reports results achieved by
Heinrich Grüger,Uwe Vogel and
Steffen Ulbricht,of the
Fraunhofer Institut Photonische
Mikrosysteme in Dresden,
Germany*. It describes a new
setup of an array of Hall sensors
based on silicon-on-insulator
(SOI).
The workers are confident that
this setup may serve applications
like linear or angular position
detection or parallel magnetic
field measurements.One other
advantage is that driver and read-
out electronics can be integrated
on chip,which has obvious
advantages,while easier mount-
ing technology and the use of
more simple magnets ensure
high reliability.Also, the algo-
rithms used to calculate position
information from the sensor sig-
nals is a very simple linear regres-
sion, so compared with the typi-
cal sine/cosine algorithms less
calculation power is required.
The chip is 7.8mm wide and has
32 sensor elements with
250micron pitch.Random access
or successive switching of the
sensors is realized as well as
selectable sensitivity of the sen-
sors.The analogue output is
adjusted to 0–5 V suitable for the
requirements of most analog to
digital converters (ADCs).
Applications such as highly accu-
rate linear or rotational position
detection can be realized, the
authors said.
Lest readers feel concerned
that the Hall sensor sector is
going over to silicon, another
paper from the same journal
reports on some promise of
III-V alloy devices.The paper is
entitled “Magnetic field sen-
sors built from slightly crys-
tallographic mismatched thin
films of In0.53Ga0.47As/InP
obtained by MBE and
MOCVD” and is written by
Andrzej Wolkenberg and
Tomasz Przeslawski of the
Institute of Electron
Technology,Warsaw, Poland**.
They report the key galvanomag-
netic properties of Hall and mag-
netoresistor cross-shaped sensors
with lateral dimensions 2×3mm.
Measured parameters give useful
insight into their behaviour at
temperatures ranging from cryo-
genic to room temperature.
The sensor is constructed from
epilayers of In0.53Ga0.47As/InP
using MBE or MOCVD and the
paper provides a comparison of
results obtained.MOCVD seems
to be more convenient as the
material for sensor design, they
say.The success of these experi-
ments led them to suggest that
the sensor be applicable to meas-
urements of position at room
temperatures and for measure-
ments of magnetic induction at
temperatures 40–100 K.
* Sensors and Actuators A:
Physical,Vol 129, Issues 1-2,
pages 100-102.
** Sensors and Actuators A:
Physical,Vol 126, Issue 2, pages
292-299.
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Hall sensor arrays 
implemented in SOI & III-Vs
Structured Materials
Industries, Inc. (SMI) has
received and completed a
Phase II SBIR to produce anti-
monide-based HBTs.
The target of the program,
which teams SMI with Sarnoff
Corp.was to achieve near zero
voltage device turn-on and 
very high speeds,better than 
40 GHz.The success of this 
program helps enable very 
high speed very low power
devices for communications,
measuring instruments and
other applications.
These HBTs will have advan-
tages over other compound
semiconductor HBTs including
lower power consumption and
zero turn on voltage.They are
also required for the fabrication
of all antimonide-based circuits
integrating recent advances on
optoelectronic antimonide-
based devices.
SMI/Sarnoff demonstrated a
high-efficiency 2.4 micron
InGaAsSb TPV cell with internal
quantum efficiencies over 90%
at a peak wavelength of 2.0-
micron.This technology is trans-
ferable to the fabrication of anti-
monide-based HBTs. In the
Phase I program, they have
explored the most promising
structure for a high-efficiency,
large bandwidth HBT,building
upon existing InGaAsSb materi-
als experience.
The Phase II of the program
involves the development of
the semi-insulating substrate
required to accurately measure
high-speed operation.The anti-
monide-based HBTs are being
optimized and demonstration
circuits using the devices will
be fabricated.
For more details, visit:
www.structuredmaterials.com
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